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(54) PNEUMATIC TIRE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pneumatic tire which 
is excellent in durability even when the weight of the tire is 
reduced by making the same cord structure bear an internal 
pressure holding function and a hoop function. 
SOLUTION: An internal cord layer 7a and an external cord layer 
7b for which numerous reinforcing cords 8 are arranged in 
parallel are formed to be independent from each other, and a 
laminated sheet 5 is formed by inserting a rubber sheet layer 9 
between the cord layers 7a and 7b. The laminated sheet 5 is 
stretched between right and left bead cores 4 and 4 in such a 
manner that the reinforcing cords cross in the tire width 
direction. Also, cord angles aa, ab. pa and pb to the tire rotating 
direction of the cord layers 7a and 7b are set to be 80° to 90° 
at the side wall 2, and 15° to 50° at the center of the tread 1. 
At the same time, the cord angles are tilted in the opposite 
directions from each other between the cord layers 7a and 7b. 
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* NOTICES * 

JPO €uid NCIPZ are not responsible £or any 
cUunages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The inside code layer and outside code layer which arranged the reinforcement code of an a large number 
book in parallel are formed mutually-independent. On both sides of a rubber sheet layer, form a laminating 
sheet between these both code layers, and it builds so that a reinforcement code may cross this laminating 
sheet crosswise [ tire ] between bead cores on either side. And the pneumatic tire which made it incline to 
hard flow mutually between both code layers while making the code include angle to the tire hand of cut of 
said both code layer into 15 degrees - 50 degrees in 80 degrees - 90 degrees and the tread section pin 
center,large in the sidewall section, respectively. 
[Claim 2] 

The pneumatic tire according to claim 1 which was made to carry out both-way migration of at least one 
code continuously between the bead cores of said right and left, and formed said inside code layer and the 
outside code layer, respectively. 
[Claim 3] 

substantial [ in a code / to a tire hand of cut ] on the periphery of said outside code layer - the pneumatic tire 
according to claim 1 or 2 which has arranged the code reinforcement layer spirally twisted at the include 
angle of 0 degree. 
[Claim 4] 

The pneumatic tire according to claim 1 , 2, or 3 made to stop the both ends of the tire cross direction of said 
inside code layer and/or an outside code layer so that it may roll back to said bead core, respectively. 
[Claim 5] 

The pneumatic tire according to claim 1 to 4 which made the code of said inside code layer, and the code of 
said outside code layer the arrangement mutually offset in the direction of a field of said laminating sheet. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] 

This invention relates to the pneumatic tire it was made to reconcile lightweight-izing and endxirance of a 

tire in more detail about a pneumatic tire. 

[0002] 

[Description of the Prior Art] 

the radial-ply tire containing air has the two-layer belt [ at least ] layer which carried out crossover 
arrangement in the direction of the carcass layer which has arranged the reinforcement code in the direction 
which intersects perpendicularly to a tire hand of cut, and slant ~ the hoop of the air internal pressure 
maintenance function of a tire, and a configuration convention — a function is provided, according to the 
latest research ~ the belt layer of radial-ply tire structure ~ especially - the belt layer of steel bell TETTO 
radial-ply tire structure ~ that hoop — since effectiveness is very high, it has become clear that the carcass 
layer of the belt layer bottom hardly shares internal pressure, and it turns out that this inclination is as 
remarkable as a flat tire. Moreover, since a belt layer had a physical boundary in the existence which 
became independent of a carcass layer, it was unescapable to generate destruction at the belt layer both ends. 

[0003] 

The pneumatic tire it was made to make two roles, a carcass layer and a belt layer, bear is proposed by the 
structure which the patent reference 1 repeats botii-way credit delivery continuously between the bead cores 
of right and left of a reinforcement code, and performs it to the bottom of the above technical backgrounds, 
and codes are made to cross while making it shift aslant to a tire hand of cut in the tread section, and was 
made to carry out union. Since according to this pneumatic tire a tire is lightweight-ized since the carcass 
layer under the belt layer in the conventional radial-ply tire structure is omissible, and the carcass layer and 
the belt layer are a continuation layer by the above-mentioned structure, it has the advantage of not 
generating destruction of a belt layer edge. 
[0004] 

however, since reinforcement codes are each other interwoven with up and down and they have ****** in 
the tread section, the skeletal structure object of the above-mentioned pneumatic tire is based on the 
crossover between codes ~ grind ~ it is alike, it depends, destruction occurs and the endurance of a ** tire 
cannot surely say that it is enough. Moreover, since reinforcement codes interchange up and down in the 
tread section and the union pattern is formed, this union pattern looms in concave convex on a tread front 
face, and there is a problem of generating a beat note at ttie time of tire transit. 
[0005] 

[Patent reference 1] 

U.S. Pat. No. 4,830,781 specification 

[0006] 

[Problem(s) to be Solved by the Invention] 

the purpose of this invention — an internal pressure maintenance function and a hoop — even if it is the case 
where a tire is lightweight-ized as a function is made to bear by the same code structure, it is in offering the 
pneumatic tire excellent in endurance. 
[0007] 

[Means for Solving the Problem] 

The pneumatic tire of this invention which attains the above-mentioned purpose The inside code layer and 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/12/2006 
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outside code layer which arranged the reinforcement code of an a large number book in parallel are formed 
mutually-independent. On both sides of a rubber sheet layer, form a laminating sheet between these both 
code layers, and it builds so that a reinforcement code may cross this laminating sheet crosswise [ tire ] 
between bead cores on either side. And while making the code include angle to the tire hand of cut of said 
both code layer into 15 degrees - 50 degrees in 80 degrees - 90 degrees and the tread section pin center,large 
in the sidewall section, respectively, it is characterized by making it incline to hard flow mutually between 
both code layers. 
[0008] 

Thus, while making each code include angle into 15 degrees - 50 degrees in 80 degrees - 90 degrees and the 
tread section pin center,large by the sidewall section, the inside code layer and outside code layer which 
arranged the code of an a large number book in parallel the laminating sheet same by having made hard flow 
incline mutually between both code layers — an intemal pressure maintenance function and a hoop by 
having had both functions with a function, the independent belt layer in the conventional radial-ply tire 
structure can be written unnecessarily, and tire weight can be made lightweight. And when composition with 
mutually-independent inside code layer and outside code layer is turned up and the code of both the code 
layer rubs mutually through a rubber sheet layer between both code layers, it does not damage, and the 
irregularity of the imion pattern of a code looms in a tread side, and a beat note is not generated at the time 
of transit. 
[0009] 

[Embodiment of the Invention] 

Hereafter, this invention is concretely explained with reference to the operation gestalt shown in drawing. 
Drawing 1 is the perspective view fracturing and showing a part about the operation gestalt of the pneumatic 
tire of this invention, and drawing 2 (A) and (B) are the meridian sectional views and development views 
having shown only the frame p£irt of this pneumatic tire, respectively. 
[0010] 

In these drawings, for 1 , the tread sections 1 and 2 of the sidewall section and 3 are [ a toe of bead and 4 ] 
bead cores, and the sidewall section 2, the toe of bead 3, and the bead core 4 are formed in the symmetry so 
that it may extend on right-and-left both sides of the tread section 1 . Moreover, inside a tire, it is prepared so 
that it may be built among the bead cores 4 and 4 on either side, and the inner liner 6 is further formed in the 
innermost side. 
[0011] 

The above-mentioned laminating sheet 5 makes the rubber sheet layer 9 intervene between inside code layer 
7a and outside code layer 7b, and is constituted. Although inside code layer 7a and outside code layer 7b are 
constituted so that the reinforcement code 8 of an a large number book may arrange in parallel, respectively, 
mutually-independent [ of both the code layers 7a and 7b ] is carried out, and the reinforcement code 8 of 
one code layer mingles with the reinforcement code 8 of the code layer of another side, or it has been made 
not to carry out union of them. [0012] 

Moreover, the code include angle to a tire hand of cut (tire hoop direction) has arranged the reinforcement 
code 8 which constitutes inside code layer 7a and outside code layer 7b, respectively so that it may change 
in the sidewall section 2 and the tread section 1 . Namely, code include-angle alphaa [ as opposed to a tire 
hand of cut at the sidewall section 2 ] alphab Code include-angle betaa [ as opposed to / in / at the tread 
section 1 / a tread section pin center,large / a tire hand of cut ] although it is 80 degrees - 90 degrees betab It 
is 15 degrees - 40 degrees preferably, and 15 degrees - 50 degrees incline to hard flow mutually between 
both code layer 7a and 7b. thus, inside code layer 7a in the tread section 1 and code include angle betaa of 
outside code layer 7b betab having make it the range of 1 5 degrees - 50 degrees, and having make hard flow 
incline mutually between both code layer 7a and 7b — a hoop with the laminating sheet 5 not only an 
intemal pressure maintenance function but expensive ~ he be try to also have a function 
[0013] 

As for the above-mentioned reinforcement code 8, in forming inside code layer 7a and outside code layer 
7b, respectively, it is desirable to make it form, repeating this continuously and making [ tum up at least one 
sequence code in the shape of a loop formation in the part of the bead cores 4 and 4 of right-and-left both 
ends ] it go. However, you may make it both ends be in the condition of an amputation stump by cutting the 
reinforcement code 8 to an even length to the die length over between the both ends of the laminating sheet 
5, and making it arrange in parallel. 
[0014] 

In the case of drawing 2 (B), although the laminated structure which pinched the rubber sheet layer 9 of 
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outside code layer 7b [ inside code layer 7a and ] is the physical relationship with which the reinforcement 
code 8 in both the code layers 7a and 7b and eight comrades lap mutually in the field of the sidewall section 
2 Reinforcement code 8 comrades of both the code layers 7a and 7b may be the physical relationship 
mutually offset in the direction of a field so that it may illustrate to drawing 3 . 
[0015] 

Moreover, although the both ends of inside code layer 7a and outside code layer 7b are stopped by the bead 
cores 4 and 4 on either side as shown in drawing 4 , the stop structure of these both ends sticks the loop- 
formation-like edge where the reinforcement code 8 was turned up on the side face of the bead core 4, or As 
shown in drawing 5 , you may make it stick the amputation stump section of the reinforcement code 8 on the 
side face of the bead core 4. In the case of such stop structure of lamination, it is desirable to set the 
lamination die length of the reinforcement code 8 and the side face of the bead core 4 to at least 8mm or 
more, and since drawing reinforcement of a code can be made larger than breaking strength by making it the 
die length to which it will come, a stop does not become inadequate. 
[0016] 

Moreover, as stop structure, as shown in drawing 6 , the edge of inside code layer 7a and outside code layer 
7b may be stopped so that it may turn up around the bead core 4. In this case, it is desirable that the tumed- 
up reinforcement code 8 makes the include angle gamma made to the shaft orientations of the bead core 4 
the range of 20 degrees - 90 degrees. 
[0017] 

The rubber sheet layer 9 makes between inside code layer 7a and outside code layer 7b estrange, make it not 
contact the codes of both the code layer, and it prevents the damage on a code depended for rubbing by that 
cause, and makes the concavo-convex pattern of a code come up to a tread side, and it is made not to 
generate the beat note at the time of transit. Although the thickness of the rubber sheet layer 9 is not limited 
especially as long as it has this operation, it is good to make it 0.3-2. 0mm preferably. If thinner than 0.3mm, 
it will rub the account of a top and the effectiveness of prevention will decrease, and when thicker than 
2.0mm, the increment in weight will be caused. 
[0018] 

As mentioned above, the pneumatic tire of this invention the array of the reinforcement code 8 of inside 
code layer 7a of the laminating sheet 5, and outside code layer 7b Code include-angle alphaa [ as opposed to 
a tire hand of cut at the sidewall section 2 ] alphab It is made 80 degrees - 90 degrees, and is code include- 
angle betaa at the tread section 1 . betab While being 15 degrees - 50 degrees since hard flow is making it 
incline mutually between both code layer 7a and 7b - the single laminating sheet 5 - an internal pressure 
maintenance function - a hoop - a fiinction - it can have - a hoop - it is not necessary to prepare 
especially the belt layer for a fiinction Therefore, compared with the conventional radial-ply tire structure, 
tire weight can be made lightweight, and since inside code layer 7a and outside code layer 7b are made 
mutually-independent and the rubber sheet layer 9 is made to intervene, reinforcement codes should grind 
between both code layers - since the concavo-convex pattern which does not produce the destruction boiled 
and depended and originates in mixture and union of a code is not made to come up to a tread side, a beat 
note is not generated 
[0019] 

In this invention, especially a class is not limited as a reinforcement code used for inside code layer 7a and 
outside code layer 7b. For example, organic fiber codes, such as nylon, polyester, aramid, and PBO, may be 
used, or a steel code may be used. 
[0020] 

Moreover, as mentioned above, the thing is not limited and it was made to turn up the edge of a code layer 
also with sufficient sticking the edge of a code layer on the side face of the bead core 4 around the bead core 
4 like drawing 6 like drawing 4 or drawing 5 is sufficient as especially the stop approach for the bead cores 
4 and 4 of the both ends of inside code layer 7a and outside code layer 7b. When turning up and stopping the 
edge of the inside-and-outside code layers 7a and 7b outside from the tire inside around the bead core 4 like 
drawing 6 , as it ** to drawing 7 , it is good [ the section ] to wrap in the clinch section of outside code layer 
7b by the long clinch section while the clinch section by the side of outside code layer 7b is shortened and 
extends the clinch section by the side of inside code layer 7a for a long time. 
[0021] 

Moreover, the pneumatic tire of this invention which consists of the above-mentioned configuration It is 
made the shape of a tape which subtracted 1 or 2-10 on the periphery of the laminating sheet 5 formed in the 
shape of toroidal one, and arranged with it the reinforcement code 1 1 which consists of organic fiber codes, 
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such as a nylon code and a polyester code, so that it may illustrate to drawing 7 . a tire hand of cut (tire hoop 
direction) ~ receiving - 0 degree - 10 degrees ~ that is, substantial — it is good by twisting spirally at the 
include angle of 0 degree to form the complementary code layer 10. This complementary code layer 10 is 
good to cross a part of tire cross direction to full like [ it is desirable and ] illustration at least, to tfie 
periphery of the laminating sheet 5, although what is necessary is just a wrap thing, arranging such a 
complementary code layer 10 ~ the hoop of the laminating sheet 5 ~ effectiveness can be improved further 
and further improvement in driving stability can be aimed at. 
[0022] 

As the manufacture approach of the pneumatic tire of this invention mentioned above Twist a laminating 
sheet around a cylindrical shaping drum, and a tubed Plastic solid is fabricated primarily first. Subsequently, 
you may be the Green tire fabricating method of a conventional method which moves the tubed Plastic solid 
to a secondary-forming drum, is made to carry out an expanded diameter annularly by the bladder fi-om the 
inside, and fabricates the Green tire, a core with the inner cavity and abbreviation same configuration of a 
completion tire — the so-called core which assembles the Green tire and goes by drum lifting — you may be 
the method fabricating method, however — desirable ~ the latter core — the method fabricating method can 
manufacture the tire which was excellent in dimensional accuracy with low cost. 
[0023] 

[Effect of the Invention] 

As mentioned above, according to this invention, the inside code layer and outside code layer which 
arranged the code of an a large number book in parallel While making the code include angle of each code 
layer into 15 degrees - 50 degrees in 80 degrees - 90 degrees and the tread section pin center,large by the 
sidewall section since it was made to make hard flow incline mutually between both code layers — the same 
laminating sheet — an internal pressure maintenance function and a hoop — by having both functions with a 
function, the independent belt layer in the conventional radial-ply tire structure can be made unnecessary, 
and tire weight can be lightweight-ized. and since the inside code layer and the outside code layer were 
made the configuration mutually-independent and the rubber sheet layer was made to intervene among both 
layers, the code between both code layers should grind - the concavo-convex pattern according the 
destruction boiled and depended to mixture and union of **** and the codes of both the code layer is made 
to come up to a tread side, and a beat note is not generated 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view fracturing and showing the part about the operation gestalt of the 
pneumatic tire of this invention. 

[Drawing 2] The meridian sectional view in which (A) showed only frame parts, such as a laminating sheet 
of the pneumatic tire of drawing 1 , and (B) are the development views of this frame part. 
[Drawing 3] It is the development view showing the laminating sheet of other operation gestalten of the 
pneumatic tire of this invention. 

[Drawing 4] It is the perspective view which illustrates the stop device of the code layer edge in the 
pneumatic tire of this invention. 

[Drawing 5] It is the perspective view showing other examples of the stop device of the code layer edge in 
the pneumatic tire of this invention. 

[Drawing 6] It is the perspective view showing the example of further others of the stop device of the code 
layer edge in the pneumatic tire of this invention. 

[Drawing 7] It is the meridian sectional view showing other operation gestalten of the pneumatic tire of this 
invention. 

[Description of Notations] 

1 Tread Section 

2 Sidewall Section 

3 Toe of Bead 

4 Bead Core 

5 Laminating Sheet 
7a Inside code layer 
7b Outside code layer 

8 Reinforcement Code 

9 Rubber Sheet Layer 

10 Complementary Code Layer 
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* NOTICES ♦ 



JPO and NCZPI are not responsible for any 
damages caused by the use of tbis translation* 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 




[Drawing 6] 
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[Drawing 7] 
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